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Effect of cardiomyoplasty on coronary artery flow 
To the Editor." 
Cardiomyoplasty is being evaluated as a therapeutic 
option for patients with chronic heart failure. The current 
form of cardiomyoplasty has a number of limitations. A
major drawback of cardiomyoplasty is the high early and 
late mortality in patients in New York Heart Association 
class IV, particularly those with ischemic cardiomyopa- 
thy) In a recent publication in this JOtJRNAI, Tsukube and 
associates 2 measured coronary artery flow in dogs under- 
going cardiomyoplasty. The peak blood flow velocity was 
measured with a Doppler catheter inserted into the left 
main coronary artery. They found that peak velocity of 
coronary blood flow was increased by 26% in systole and 
by 4% in diastole. The augmentation of the left main 
coronary artery blood flow was attributed to the enhance- 
ment of systolic ardiac function. Unfortunately they did 
not mention whether the muscle wrap was complete, 
because incomplete posterior wrap is unlikely to affect he 
blood flow of the left anterior descending coronary artery 
to the same degree as a complete wrap. 
Tsukube and associates 2 claimed: "A detailed analysis 
of the hemodynamic effects of this procedure [cardio- 
myoplasty] on coronary blood flow has never been under- 
taken." In 1991 Odim, Adoumie, and Chiu 3 measured 
myocardial oxygen extraction rate in normal canine heart 
after cardiomyoplasty. On observing an increase in coro- 
nary sinus blood flow during cardiac assistance, they 
concluded that cardiomyoplasty may increase oxygen ex- 
traction and that the coronary arteries adjust by increasing 
total flow during muscle stimulation. More recently, 
Soltero and coworkers 4 reported significant reduction of 
flow through the left anterior descending and circumflex 
coronary arteries in acute cardiomyoplasty in dogs. This 
dramatic observation was found in three cardiomyoplasty 
configurations: left cardiocostal, right cardiocostal, and 
double cardiomyoplasty: The worst scenario was in double 
cardiomyoplasty, wherein the left anterior descending and 
the circumflex coronary artery flows dropped by 35% and 
27%, respectively. 
Because of these highly contradictory laboratory find- 
ings, an urgent need exists for assessment of the effect of 
clinical cardiomyoplasty on coronary blood flow, particu- 
larl~r in patients with ischemic heart disease. 
R. El Oakley, FRCS 
LCH 
Bonner Rd. 
London E2, United Kingdom 
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Reply to the Editor: 
We agree with Mr. E10akley that Odim, Adoumie, an 
Chiu 1 showed increased coronary sinus blood flow durin 
cardiac assistance. We further concur that Odim's grou 
suggested that cardiomyoplasty may increase oxygen ei 
traction but that the coronary arteries adjust by increasin 
coronary artery flow during burst stimulation. Their fine 
ings were nearly consistent with our findings, whic 
showed enhanced coronary arterial blood flow velocil 
during cardiac assistance with cardiomyoplasty. 2 
We also agree that incomplete muscle wrap may lesse 
the effect of cardiomyoplasty on coronary arterial bloo 
flow. Although the muscle flap wrapped the ventricle 
completely and coronary arterial flow velocity was me~ 
sured in the left main coronary artery in our stud' 
muscular compression of the heart cannot be fully evalt 
ated until the muscle flap is completely adherent. Re 
cently, Soltero and colleagues 3 reported significant redu~ 
tion of flow through the left anterior descending an 
circumflex coronary arteries immediately after posteric 
cardiomyop!asty in dogs. 
These contradictory findings may be attributable t 
several factors, including methods, the measuring poin 
stimulation mode, and coronary arterial pressure. As w 
explained in the discussion section of our article, th 
Doppler catheter system can minimize the motion artifa~ 
during contraction of the latissimus dorsi muscle fla 
because the catheter can be fixed at the end of the mai 
trunk of the left coronary artery, where muscle contra( 
tion may not directly affect the diameter of the vessel; 
Left ventricular pressure in systole was augmented a~ 
proximately 16% from 84.6 -+ 3.8 mm Hg in contr( 
animals to 97.1 _+ 3.4 mm Hg in those with cardiomy( 
plasty. However, the left ventricle moved toward the bas 
of the heart during contraction of the latissimus dor: 
muscle, and we could not obtain a constant signal whe 
the Doppler catheter was placed in the left anteric 
descending artery. In contrast, augmentation of left vet 
tricular pressure was approximately 100% in the stud 
3 reported by Soltero and associates (from i00 to 200 mT 
Hg in their figure). This marked increase may be impo~ 
tant to exacerbate the adverse ffect of cardiomyoplas! 
on the coronary arterial flow in their study. In addition, 
we described in our discussion, additional increase i
perfusion pressure will not increase coronary arterial rio, 
when coronary perfusion pressure is high. 4 In our stud, 
initial perfusion pressure was set at about 60 mm Hg an 
autoregulation was partially abolished. Increases in corc 
nary perfusion pressure, from 60 to 70 mm Hg, and i 
stroke volume may enhance the coronary arterial flow, i 
association with an increase in coronary arterial flo, 
velocity. 
Limitations of our study include use of unconditione 
skeletal muscle, use of an acute heart failure model, an 
use of normal canine heart. As Soltero's group pointe 
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out, hemodynamics of coronary blood flow may be signif- 
icantly different in a dilated failing heart compared with a 
normal heart, especially in the long term after cardiom- 
yoplasty. We are currently using the Doppler guidewire 
system to evaluate long-term effects of cardiomyoplasty on
coronary arterial blood flow in canine hearts. This infor- 
mation will resolve the contradictory findings and be 
useful in clarifying the mechanisms of augmentation by 
cardiomyoplasty. 
Takuro Tsukube, AID 
Masayoshi Okada, AID 
Tomoichiro Mukai, MD 
Mohammed A. Kashem, AID 
Department of Surgery 
Division H 
Kobe University School of Medicine 
Kobe, Japan 
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The role of adenosine in University of Wisconsin 
solution 
To the Editor: 
The recent article by Lasley and Mentzer 1investigating 
the role of adenosine in enhanced myocardial preserva- 
tion with University of Wisconsin (UW) solution shows 
the important role of the compound for the protective 
properties of UW solution. Functional recovery as mea- 
sured by rate-pressure product was significantly improved 
after 18 hours of cold storage with the inclusion of 
adenosine in UW solution. However, no difference was 
observed between UW solution without adenosine and St. 
Thomas' Hospital cardioplegic solution. The question 
arising is whether the inclusion of adenosine in St. Tho- 
mas' Hospital solution would have had the same beneficial 
effects on functional recovery and interstitial fluid purine 
levels. It can be concluded from the presented ata that 
no difference xists between UW solution without aden- 
osine and unmodified St. Thomas' Hospital solution and 
that the main component leading to improved preserva- 
tion is adenosine. 
Therefore, the conclusion drawn by the authors that the 
superior preservation with UW solution is a result of its 
intracellular-based lectrolyte composition and inclusion 
of lactobionate, raffinose, and hydroxyethyl starch is mis- 
leading. We have shown a dose-dependent improvement 
of myocardial recovery with the addition of adenosine to 
St. Thomas' Hospital solution No. 2 in an in vivo baboon 
model after 3 hours of cardioplegic arrest. 2 Our results, 
consistent with those of other studies, showed no benefi- 
cial effect on myocardial adenosine triphosphate content, 
stressing the fact that the effect of adenosine on improving 
postischemic refunction seems to be independent of its 
effects as an adenine nucleotide precursor. 
The assumption that the low-sodium, high-potassium 
formulation of UW solution could presumably retard cell 
swelling by reducing the electrochemical gradients of 
these ions may be correct; however, the high potassium 
concentration is possibly the cause of postischemic endo- 
thelial dysfunction as a result of endothelial damage or 
disturbance. Amrani and colleagues 3 reported a marked 
increase in coronary vascular esistance associated with 
impaired myocardial protection when using UW solution 
in an isolated rat heart model for 60 minutes of global 
ischemia at a moderately hypothermic temperature 
(20 ~ C). Loss of protection with UW solution at temper- 
atures of 20~ compared with St. Thomas' Hospital 
solution No. 2 seems to be correlated with the high 
potassium concentrations. Other groups have also re- 
ported impaired endothelium-dependent coronary re- 
sponses after cold potassium cardioplegia. 4 
These findings show that the superior preservation with 
UW solution compared with other crystalloid preservation 
solutions is not uncontradicted. Another study from the 
Universities of Cape Town and Jerusalem found superior 
long-term preservation for 18 hours of cold storage with 
St. Thomas' Hospital solution No. 2 compared with UW 
solution in a paracorporeal porcine model. 5Therefore, a
study of a fourth group with St. Thomas' Hospital solution 
and inclusion of adenosine should be performed to sub- 
stantiate the conclusions drawn by Lasley and Mentzer. 
D. H. Boehm, MD 
B. Reichart, MD 
Department of Cardiac Surgery 
9 University of Munich 
Klinikum Grosshadern 
Munich, Germany 
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